
Public Health Briefs

not put them at an unfair competitive ad-
vantage or adversely affect customer vol-
ume and tips. Future research on the role
dfinling establishments can play in reduc-
ing alcohol-related problems should con-
tinue to focus on comprehensive strate-
gies including government regulation,
establishment policies, and server behav-
ior. L
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Increased Risk of Ectopic Pregnancy
with Maternal Cigarette Smoking
Joel Coste, MD, Nadine Job-Spira, MD, Hervn Fenandez, MD

Intdudion
During the past two decades, the in-

cidence of ectopic pregnancy has doubled
or tripled in many parts of the world.' It
currently constitutes 1.2 to 1.4 percent of
all reported pregnancies', and remains the
leading cause of matemal death during the
first trimester of pregnancy in industrial
countries.2 The main identified risk factors
are pelvic inflammatory disease (PID) and
sexually transmitted diseases (STDs), pre-
vious ectopic pregnancies, pelvic surgery,
previous use of intrauterine device (IUD),
and oral contraceptives and IUD use at the
time of conception.' Several studies have
shown a positive association with cigarette
smoking.3-8 In most of them, smokingwas
not the primary hypothesis and the precise
quantity of cigarette smoked was not in-
vestigated. Furthermore, some important
confounding factors (e.g., STDs) were not
taken into account.

As part of a case-control study of ec-
topic pregnancy, we further investigated
the potential etiologic relationship be-
tween cigarette smoking, correcting for
the above deficiencies wherever possible.

Methods
A case-control study was conducted

during 1988 in seven large maternity hos-
pitals in the Paris area (France). The cases
were women ages 15-44 years, whose di-
agnosis had been confirmed by coelios-
copy or laparotomy (n = 279). For each
case, the firstwomanwho delivered in the
same center following the operation ofthe
index-case was eligible as a control. When
thewoman selected as a control refused to
be interviewed (n = 7), the woman imme-
diately following who delivered in the
same center was taken instead.

The interview collected standardized
information on reproductive history, birth
control practices history, sexual history,
medical history including STDs and PID,
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surgical history, conditions of conception
and sociodemographic characteristics.
Maternal cigarette smoking was assessed
by the number of cigarettes smoked per
day at the time ofconception. Information
about the main sexual partner included:
number of cigarettes smoked per day, ed-
ucational level, socio-occupational class,
and number of STDs during the past six
months. Odds ratios (OR) and 95% con-
fidence interval (CI)were used to describe
the association between ectopic preg-
nancy and smoking.9 Unconditional mul-
tiple logistic regression was performed to
control for maternity hospital and to ad-
just for the confounding effects of other
exposures.10 The proportion of cases that
can be attnbuted to cigarette smoking was
assessed by the adjusted population attrib-
utable fraction calculated with a formula
given by Walter," and adapted for multi-
variate settings by Bruzzi, et al. 12

Results
The main sociodemographic charac-

teristics of cases and controls were similar
except for age (Table 1).

A higher proportion of cases (40.1
percent) than controls (29.7 percent) were
smokers at the time of conception (OR =

1.64, 95% CI: 1.15, 2.33). Furthermore,
when smoking was analyzed as a categor-
ical variable, we observed a clear dose
gradient relationship between cigarette
smoking and ectopic pregnancy (Table 2)
(OR = 1.21 to 1.64, trend tendency p <

0.05). Variables adjusted for in the logistic
regression model included: age, appen-
dectomy, prior ectopic pregnancy, prior
tubal surgery, prior spontaneous abortion,
previous use of IUD, PID, induced con-
ception cycle, use ofIUD, combined con-
traceptive pill or progestative micropill at
the time of conception. Adjustment
slightly increased the crude estimates (Ta-
ble 2). On the other hand, there was no
association with partner's smoking (OR =
0.82, 95% CI: 0.58, 1.16). Since the
adjusted OR of the ectopic pregnancy as-
sociation with cigarette smoking was 1.68
and the prevalence of smoking among the
controls was 0.30, the adjusted population
attributable fraction in our population was
17 percent.

Discussion
We found an increased risk of ectopic

pregnancy inwomenwho were smokers at
the time of conception. This association is
supported by the dose-response relation-
ship observed even after adjustment for
identified confounding variables. Con-
versely, no such association was found
with partner's smoking, an association not
previously investigated. These results
seem to eliminate possible masked behav-
ioral confounding factors and strengthen
the argument that cigarette smoking was a
true direct risk factor ofectopic pregnancy.

Several potential sources ofbias must
be considered. Since cases and controls
had similar demographic characteristics

and since adjustment for the center was
performed, selection bias is probably lim-
ited. However, recall bias which may have
led to an overestimation of the risk, bias
associated with the misclassification of the
recent quitters (probably small according
to Chow),7 and the confounding effects of
unidentified risk factors cannot be totally
excluded.

Our findings are consistent with six
previous epidemiological studies which
collected information on maternal smok-
ing habits.-8 Despite methodological dif-
ferences, these studies all found a positive
association. Chow, etal,7 found a positive
association between smoking at the time
of conception and ectopic pregnancy
(adjusted OR = 2.2), but failed to demon-
strate a dose-response relationship. In the
study of Handler, et a!8, the estimated rel-
ative risk associated with smoking rose
from 1.4 for awoman smoking fewer than
10 cigarettes per day to 5.0 for 30 or more
cigarettes per day. In that study, however,
smoking was assessed during pregnancy.
Because the pregnancies of the controls
were longer, these women had greater
possibility than cases to stop smoking dur-
ing pregnancy and this may have led to an
overestimation of the relative risk.

Alterations of tubal motility and cili-
ary function following injectionsofnicotine
have been demonstrated.13 Nicotine also
delays blastocyst implantation and alters
spacing of implantation sites14 in animals.
The possible role of low estrogen-levels is
advocated by some authors.15 Several find-
ings support this hypothesis: women
smokers have lower estrogen-levels than
controls16 and tubal contractions are
clearly under estrogenic control.17 Another
explanation for the deleterious effect of
smoking involves the reduced immunity in
cigarette smokers.18"19 The altered immu-
nitymay affect the tubal response to inflam-
mation, resulting in an increased frequency
ofPID.7 However, the association between
smoing and PID has not yet been exten-
sively explored in epidemiological studies.

Our observed population attributable
fraction of nearly 20 percent indicates the
public health importance of this associa-
tion. If a factor is a causal agent of the
disease, the reduction in the rate which
would occur if exposure is prevented is
equal to this proportion.11

In conclusion, our study provides a
supplementary argument for the existence
of a causal link between cigarette smoking
and ectopic pregnancy. Smoking is wide-
spread among women in many countries.
In some cases, the prevalence among
young women is ever increasing.20,21 The

200 American Journal of Public Health February 1991, Vol. 81, No. 2



* ~~~~~~~~~~~~PublikHealth BrilEi

ff.foShfS.fe-4N4sef.WEA----,.-O R,rsfSffs ,f ff~~~eff-N .-~s.'~ffff"":

f e e ; cX>9s g e ,.. ^ ^ , f f ,z,f, ,S : s:S S ,.,g,S ,,S.,2g S S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..
.........

.........
fs - s :. s :, . s ,.:.:. . s >,se, ° >M_f':'S 'f Ssf tes Sff:S: Ssf ss f ss S ss e' fB' S f.....'........Sf' ...S.'

,S...............

s 'e S es:.s>-sf s-'S'y|5 S~5S-eXfi s ex2x2 e6'S''5i''ee5"55ee'e5"s5"s'" 6'5''' ''S 'S<-'' ''S5'S''' ..'......S................f
.:S>s:s ::<<g<:(::::::s:::.::: ' :'-g:S 'es .....................:fS.Ss:8 ':':

e....'...'...fe:::

es> s: >>s|s.{ s.fi ..S 5o es e....
.S''.'''

x}s: ee'...S.R:|:-,.,. f,r^}.,>},s.z},,.e >efS2e'5efe'25fe"fee'fS2fe2' f'5"fe"fgsfe""<"f"f e' -------f---'---'.........................

i: Sx: S>St> e:s. e:f es:. :: ?'y>.SyS' 5y.'?.y':' :':: SS :'f':'SyRSf '.:,:Sff SffS f sf effB-f' f: ::x: -:ff2eS S:.R '::.:' s .'S '.'':'::':'':'':: ':':f:'

& ;'xf e<S <?< 5f >,<x,- ,S gS S> -S SS..
[:s egx 4x x 4:s: c:- -:: :g: :;: ::S::: f&ff:5fe::ff;.:::::S.<:f' :f&::::e'f.:'fe::.:.::':e::f ::Sf' :: ::'::e :: e ::::...................:::S!::S },r:, x: > ;x> x i> < | | ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..........

S5e!f: S55 ?gSN0xs xs Nsse SS'''e' jSs ejs f ssff jSS°f, :S;S.f'S'::>'S'. 'SsSf ss' jS': jSs S'; S' Sf2S S s: :<sEsii..........SS..... '.':.':....
----:e x4s :D ----::-;:}ses fe-l:: ff f:se} fS}::}f:::: :::: S-S: :- :f ::: -f::S::ffe:S::::
,-fSsxS'-':>>::ts':'::8a:f.'t:!'fSs's..:s.::SSR>.::'.-SSS:'.Y..!.SS;.:S*SSf.SS-.SS.'Sf.-:'S.-SS'.'SSR'Sf'Sf''S:S''S:'SS:'>.:::'SR:S*'.:S:'SR:S:::°s::::e:''SS:'..

2 fs2fS fSxSe,,S sfefessf- ee f ex sSSX

f6 '-:S :B;'::X|:S :S.'S :'fXNSS :E .'S'-Sf 8 ff: ff:f''e-:- f'-es s........-..;. ....': ........'X::'S'': 8S5".S':. eS.fS'

....... .......s +| ygf fSS SfS

||SlEMSlESllEllgl|0|0|0|000glElSEM lllESE ilE|SiESl0S MlEliSEXllEE WERmi iSlElM lESlEl EStESElSSNE1W02|gliSll02||XilEMMSS0W.........................SEa |
e.X=S .>,=>,=S eSi.,S,,-.,.SjeS'<SS'S'j''SS '°F. ..............SS..........SS

';::; i; ;:: -::::::: :S:S:fe:: f::Sf f.:' f: ffeSff};fe''::::; f:::':::S:'"}S:|::S:i-:}:: ::: :::: ': '.::.::S>'::::::' :: :::f::;f' ;f S_ s s :>: ii jS:':lS.|:s''.:sss:s:'steessNsae:|:Ssa::sXsss:.ses:ssfXsss .................-z 'ss ::>::s ..>. :: :s .::: ::s::s: ...............................XfSN,>,~~~~~~~~~~~~~~~~~~.... ..... ,........................''.S:.'SSsS f:- '-SS'SSs sSs sSss ^ sS''S":aS-::S:s S SS-e

, , . . :.: >S < >:f e.-.x < z S~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~.

S .'-'>S'''.'S'@s'f.;'Se.'s.>..'s S: S: S: Ss :Sfsees: S S S SS S-. SSsS- f-- .........f..
--', f,f~~~~~~~~~~.............................SfSeSS SfS."f

~ ~ ~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........

c:BS.:tS.:.:.'.:..-' +os :ex ::T.S..cSS S<>Y'" ;< eS U S eXS..}ff.t:!X,;;s,sS,^<>: x S f. S .:s -,f _ xS s e 5 , c S SSS'&SF-EffSf~~~~~~...............
l E - 1 s S - , _ * . B £ S J Z s , _ , . . C , - [ . _ - i S : S..............: :, ....................:..............................................'................................................................................................: ..:.....-.s..::.s..S>s

link between ectopic pregnancy and
smoldng should therefore be considered
as a public health issue. O
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